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(54) DEMODULATION CIRCUIT 



(57)Abstract: 

PROBLEM TO BE SOLVED: To receive AM modulated waves of a National Television 
System Committee(NTSC) signal and a Multiple Sub-Nyquist Sampling Encoding 
(MUSE) signal and to reproduce an image signal having a stable contrast. 
SOLUTION: The demodulation circuit 100 has an automatic gain control(AGC) 
detection circuit 7 that applies detection and amplification to an amplitude-modulated 
reception signal, receives a video signal outputted from a video amplifier circuit 5 and 
generates an AGC voltage by AGC detection, a MUSE decoder 1 1 that receives a 
video signal, detects the MUSE signal and provides an output of a MUSE level 
detection signal corresponding to the signal level, and an AGC voltage generating 
circuit 12 generating an AGC voltage in response to the MUSE level detection signal. In 
the case of receiving the NTSC signal, the gains of an intermediate frequency amplifier 
(IF) and a tuner amplifier are controlled in response to an output signal from the AGC 
detection circuit 7. On the other hand, when the MUSE signal is received, the gains of 
the IF amplifier 3 and the tuner amplifier are controlled in response to an AGC signal 
from the AGC voltage generating circuit 12. 
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(57) CS«3 

[SRS] NTS Cft^-^ocfc^MU S Efl-^-tCfcO AM 

■r * bams #*?i£-r * «h « 0 

SWHSft^StfT, AGCKim^T, AG CI 
J±^§L?%> AG C«ffiH!S8 7 fc. K«fi^«:SttT. 
MU S E fI^<Ql£ft] ^ ^COff-^- V^)UcMfc L/cM U S 
E U^;l/^ttJM#*tH*-rSMU S 1 fc. 

MUSE L/^I/^ttJM^tciSUT A G CSBESr^-rS 
A G C«BEf§^[Hl£S 1 2 t^St^o NTS C 

Jfrg-fciU AGCSJE^IslKl 2^6£DAGC«JEtclcfc 
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mt&mii m i (Dmmctic^mm^t^m 1 © 
i e^tfs-r « mm m ^ * tu *>-r * ma i: , 

MKWlS-r * W5tfW3^*SH"Cs MI EH? 2 ©gUHl^* 

HufESfS 1 tSZlfwiMm 2 ©5fil»1M«MS^%**T, HufH 
*, HufESft*- KflWOgteJWHfiiJWBSi 2 OfiJttfH 

*«pj»*w»-rsws#JW¥afc««*s, train 

HufEX-C -y ^®OW*»cWJ«;-r S^HIHite»«»»J«i 
fS^fSrW^U fro, «J8BX-f-y^-#a©a^lK«JEL 

HufE * KIJS ttftfi J» fflWB ^ t J6 1; T SPJ »**ft * 
Sfc, 

u^i/fflwi a -h * « wmwa j±f§£¥& t , 



(2) f#IPFP 9-2 5 2 4 4 I 

2 

im&m 4 ] sagas 1 nmmsm±. ntsc 

MEfB2©ttflMl^Ji, MU S EfflMtT?**, «*12 
*fct*3lBtl©fMiIEIIS. 

[0 00 1] 

S&mUflU «kOWffiWC»» SliftfNTSC (Nati 
onal Television System Committee) ft £f*5<i;£/M U S 
E (Multiple Sub-Nyquist Sampling Encoding) {§-^ 
tf. i:fefc:tgi|i^S8(i-^i:LTA*«tiSii-&»£:, 3ftc 

[0 0 0 2] 

[«£*©*$«] — f&WfC, AGC (Auto Gain Control 

[0 0 0 3] ra*fr£*0£nTV->SAG C#S£:LT\ 
^S|{IA G C73S*^So 04tt, 5«5§gfflAGC73S:«r 
ffli^fc A G C llI8g©1i^c*^-r«tBSyD -y ^7iaT'feSo 

[0 0 0 4] R F^A*^? 1 2re>A2lSnfc:gfHI 

*u ««snfc». 't'HAiiaH&flra cut, i Ffi^i: 

nfcSO K8»Sns. 4>HI«»a*«laIBS3 («T, I 

30 yt tt, i Ffi^g^T, zzicmmit 

ft&O, Bft^KlHlS§4«, I Fffl%tt»b, ^(om 
**SWfe8M»««@!S (WT, BMR^vyknf*) 5 

[0005] mmr^-ft^nmmm^t^ m^)ffl?6 

ttT, A G C^j£[HS8 7{±, ^Ei{BAGC^ig*fT^:o 

t. ttts-r* a g ctti±^m^j-r^o 

[0 0 0 6] I F *AGC IeJSS 8 A G ClE^t 
$ICJ^I;t, I FT^y3<OfiJt#«r*iJffll-r%*iJfflI«^ I 
40 FC*S4t5. R F • AGC(sISg9fi, A G CHEE© 

»JWfll#H F C^rfl^-rSo 
[0 0 0 7] AM?1*5MU S E(l^t>U<fiNT 

s cfi^oAMgiasnfcfi^'A^snsi:, 
[0008] cct% NTSCfi^ti, ii^<oa*Hrt 

50 $>S 0 fcfcL, — figtcfi^MfiSc^t^SMU S Eff^ 
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3 

f±, FMgM*ft"tV&<Dlc**U <h ;^y;^---:7;^7 : - 
Em#*e2S-rs®'&tt. AMSswm^ftr^So 

[0 0 0 9] LftibT, ^liff^cO^lolSS^^. N 
T S CflJffcfcfLTfe. MU S E«^£»LTfcftiia 

COO 1 0] I F7V^3ii, ?-:x— ^2^&fcH7jSft 
ft, WffttH^jfcLTtH^aB^etCMUS E«-^feL<« 

nts ciwtH*$n5o 

[0 0 1 1 ] AG C^iSlHl£S7. I F • A G C IhISS 8 4o 
<fctfR F • AGC@E&9Ji, &&LT>75 frStttflSft 
fcMU S Eil#<D71^— A/^XfeU<«*NT S Cfl^f 
<£>^sH (H-SYNC) (DU-<JV^:pfi^(DmmU^\yt 
j*«elt\ I Fr>-/3feJ;t>^a.-^2(?DK^r«ti(|iI 
gg tta\ J-TZ/^fcnWO OS^ftfiJ»Mffl^ 

[0 0 12] CCT% ^cOfiJtt^JpcD^ffitCOl/^T^B 
-&tcte, S NhbW£TLfti^?tc^a-^ry;^&g 

[0 0 13] A*«iSai^LA*«^3ft<4 

0. I F7>y3^iWcttT^©J^"e#4< ft££. 
I FT>y3<0ftJf#*— ®9/h*Ut#lcLft#6. ^-^l — 

C0014]|g5tt. NT s cft^^iico^^^*r 

^^ = >m-ht^ 0 «ffi^C N T S C WH»<1^ 
6ftT^& 0 HSfcSrrcfc-SU:. NT S CHfcfflMI^tt. 

[0 0 1 5] 0 6(4, H5fC?SLfcNT S Cff^gf! 
ITAGC ttJE^rtb^*r « A G C tftSllfS 7 

[0 0 16] «T\ ^co^^cfc^i&fftcoi^TB^tc 

mm^r^o AGc^fflh^>v ? x^Q2o^"Xtcti 
^t-FDnaot^n, c 2 

ft£ D c 2 i: R 2 O^SK^TTk^p^atHBWtc 

tk^T+»*:*<ffioTfe*ttf. C 2 <0MflB 
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[0 0 17] CCOjgJaR 2comffi^:^— Xlfit ITS 
^Wt^Cllcd;D¥i<Wn, AGCiEi: 
[0 0 1 8] fct±fcl<fc?K NTS CM**Ozk¥ls|»J« 

£u cntc/st;T. ±a?^^*5t> i ft^s**^ 

/<? [0 0 1 9] 

mwbmikL&ot'f&mmi ±3£^<fc5ft-»*jft 

3fe®fflAGC73S^te(/^T(±, NTSCfitlcWjEtS 
A M mmim & C t IC £ K> t# £ ft £ A G C SJE 

nf-So C^aHffl^«ffl(±. f^64/ise cT-8So ) 

<d*¥Iri»j«# axT. h • sync) (Dttmsm^m 

7fc^Lfc<fc5ft^fflffiAGC[IlK*^£Cfc-r\ A 

20 [0 0 2 0] LA^U MU S E<i#^*HS"r«AM^IB 

?g££-££ 5 £*f * fcJWTOJ; -5 ftH«tf *So 
[0 0 2 1] MU S EfI^§tC*5^T&. NT 

S Cft^<fc5^HWPatOffit^1c:fc<OAM^SI»^ 

3. 3msecT*65o HSSBO»5 2 OUST* 

fe&o ) <^)7U-A -/S/bXfl^ (KTF • Pfl^f) CO 

JO [0 0 2 2] L/c^oT, F • Pft^^OF • Pfl 
^*^it«WSv^KtCfeO^TO*AM^IHifi<03feBa 

m&&&-t%>rctb, nts cft^c^-r^^7tc^L 

;fcJ;"5ft5fe®ffiA G C@&«rffl^fc MUSEfi 
AGC«EEA^tcKftUTL*5 0 ^ft 

C 2 Tifc£<*ft*B55S»<fc 0 fc+^lcfi^fcaMc. Bl 7 
fciSLfc J: 3 ft A G CttKEiaTtt+^ftTilKtSfifft 
^Cir^t^f, NT S Cfi-^tc5tr3<D£MU S Ef 
#te*tr 1 Tttiift A G C «»|§H8*ffl^* C 4: (4 

[0 0 2 3] A G C «j£<7^Kjti\ C<D«J£lc J; otH 
»SftS^i— fTZs-fP I ?Tl/-?3<DWi%<D^m%: 

[0 0 2 4] ±B<0i5 8:HI^*IBftt5 

so h7Xh oa»*ss±-r s c t ^ nifiiaanHiiiB*ffl« 
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[oo2 5] c<D^m<om<omtfnt. NTscffej; 

CO 0 2 6] 

ist±, micommcrtic&mmtt^zmicDyimm^ 
m c t ic s«sffl«*frr a in 2 obmmb* t l r s« 

**«ffl««#ai:, »«^"*i!MWS^%«t*T» £12 

F&wfs&miBHtm 2 o*j»wwe**tB^-r « x^ 

[0027] M&g 2 fs^^^ismsESfi. itsra 1 ibk 
(ommm^commc^r. tm.mi&£mz. m 1 

-f v =f-mm m * t »*-r * «f MJBisafusffliHHB^* 

[0 0 2 8] li*^3te«<D^|HlES(±, 1 KflE 

BWI^*S*tT» Sit- Fft^tB*) U {t^U-Ob 

[0 0 2 9] M&£4£ffi<D(SPII§I&fcJ:. W3RJS2 3:fc 



(4) ^Hfl^F 9-2 5 2 4 4 1 

(5 

« 3E«s©«wihibo«!«»c*^t, % 1 <»mmm 

fi. NTSCflf7fe9, 31 2 <73B5W£<I*§«\ MUSE 
M^Tf&So 
[0 0 3 0] 

i$£W(DmM<D&mi m 1 a, *$£w<Dnm<DBm<Dm. 

[0 0 3 1 ] m 1 ?r#iLT, fgtBIelSg lOOli, R F 

fi^Sff • «s?u #Kmmaaz&w& r 2 
10 t, =?-3.—r2frz>tiiti2titc 1 F«^*«Mi-r* 1 f 

& -5 fwti^isisisg 4 1 . m&&Wi®& 4 *■> e> <75^ft^^ 

7^5fr6CWSf^ (MUSEi§VNTSCI 

[0 0 3 2] 0 0t±, SStC. B*ftT>^5 

AceoBMSe^JfeSW-T, 3«SfflfilAGC«lift*fT*3A 
G l!*8l7>y5A^©MUSEf^ 
^ • ^tB-r^MU S Efn-? (SfttiMU S Efg^ 
20 *NTSCfi§Kg»t5MUSE/NTSC3y^- 
1 li, MUSEfn-^" (MUSE/NTSC3 

*o 1 1 fre>mti-£ti6is*iA'iiatimtt8& 

T\ AGCmiElc^gS-rSAGCSffi^llKl 2i:. 
MUSE f3 — 1 1 A^6ai*Sn5MU S E^tWf*§- 
tcSc?(/>T> BWftfl^NT S Cm^'Sc>^m^ AG 
C^IUS§7^P.CDAG CSS%, WSM^MUSE 
ft*g-T-;&5J§£\ A G C«JE5g*fe(eIffi 1 2 e><0 A G C 
IE«X.tttitltaAGCMX-f , 'vf 1 A 
GCMX-i'7f 1 3^6tH*5tl5AGCSJE<D^:€ 
30 £tcJSDT, I FTvys^fW^rSiJISJ-r^f&JMl^ I 
F C^rfg^-T^ I F • A G C|5]gg8 AGC«ff©A 

wr&famis^H f c*^tsR f • a g cms§9 1 

[0 0 3 3] -TfttJ-fe, *^*SO^ffi<omil[HlSS 1 0 0 
«\ MU S Ef3-^ (MU S E/NT S C=i>/K— 
^) 1 1 tfUJAtSMU S E^ffi{i^*3«fct>*U^;H$tH 
ffl**ffli/->* c i: T% WTO* 3 ^BWWff4 3 «t 

40 [0 0 3 4] §fi£n*:l!Wfs{f^#N T S Cff^- 

MUSEfn-?l lfre.ffl^Stl5NT 
S C^mfS^ti^Stt«ffiT'SoT, A G C9HftX-< 
^1 3t±. AGCl$i£[5|SS7fr6<7)AGCmj££: I F • 
A G CleISf§8tC(±S*-r^o LftA'oT, ca5^0 4tC 
*L/t^*<0«ISIaIS§2 0 0 tl^itLT, I F • AG 
C[H]SS8*5J;t>*R F • A G C IeISS 9 f±, "ttit'ti I FT 

50 ;b^r— ^t{SRF-T5ci:^RjtlT% nvhvXhco^ 
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CO 0 3 5] — 75"T\ §ff LTl^Sffi##MU S E 
T*&£*I'g\ MUSEf^l lA^ffl^SnSMU 

EE*1 F • A G C HUES 8 ^SbTfflt/1"^ 0 

MU S EfW (MU S E/N T S Cn>/^) l 

i ^eai^snsMu s e i^/i4&tB{i^&, agci 

EE«*laI»l 2tc£^K lEM&AGCIIJBEfcggiSn. 

1 F • A G C ®8S 8 Jc3\f LTtU^S'tl^o Lfttfot, 
coif^rgfi-r^Wfaff^MU s E{i^T££4i-£r 

fto^^tc^a— ^T>y«r*^ipJf#-effll3&^ I FT 7 

COO 3 6] U±tc*0, S«-r*«W»fi^MU S E 

CO 0 3 7] iHCSl/cMUSEf^-^ 
(MUSE/NTSC^y/^) 1 1 fcitfAG Cflt 
JSE£§£[HlSg 1 2 0«/SOH9J#^=Hli»:7n *y ^HTfe 

CO 0 3 8] H2«r#BgLT, A G C«flE56^lH!gS 1 2 
tt. MU S E{i^A^J^tl^A^^2 1 MUS 

mm*s^mm%$ cwt, vcaw« 22^. vc 
a 2 2<Dthts^^fT, <a«fi#di»©**iia«-&s 

a— /^X^-i^l/* (WTLPF^TO 2 3fc, LPF 

2 3<Z>fcB**««-T\ T + nyf^;bS5«t5ADg 
«S ADCi:^ 2 4£. f^^^^tl 
ZcMU S Efi-^6MU S E ft ^<£> Xfl L"^/l/<Z>8fcttl £ 
MUS Eflf^SnH/^C t^ffitSfflfilS:* 
•T&MU S E^a — ^gpSfcttMU S E/NT SCn> 

^gf$2 5 fc, MUS E-r^ — ^BP (MUS E/N T 
SC3>;^) 2 5^£tB^2nfcMU S E 
ffifi-^tC^JSLT. /^l/X^IS (PWMSH) 
P WM - A G C A G C «EE?6*g[5 2 6 

PWM-AG C«JE«:SttT, ¥»ft"r^ C t lc <fc 
0 A G CSEE^ffi^^ L P F 2 7 t%*3tS 0 
CO 0 3 9] m3&, ^2tC^L/:MUSEfn-^ 
(S/iiiMU S E/N T S C W) 1 1 *3<fcCJFA 
GC*JEf6*lHlKl 2 0»{t*^r*^>^*-h 

CO 0 4 0] l2 3tc:J3tvr aj£<DM^l^/l/£fi\ MU 
S Efl^iffi? 1 ^A^2n#{i^A££T&&o 

mu s Em^xtiu^^±^t€^m^^ 
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L, "M" U^C;l/£0*-&t±. MUS E {I-5§A*J U^btf 
S^&U^TfcSW&J&iSU "L" U^I/tSSI 
-&{±. MUS Em^XtiU^;ltf'hZT^&mtr%7KL 

CO 0 4 1] m3*P<Dtayi7mmi. mziCfxLTcA 
D^>/$—# (ADC) 2 4WUSEf3»^g|5 (M 
USE/NTSC3>M-^) 2 5^, A G C 

CO 0 4 2] 03*tC4oV^T, bj^tOiS^fcii. MUS 
10 Ef3»^ (MUSE/NTSC3>^-^f5) 2 5 

M U S E U^/l^fcBff ^(i. l^3}C^LfcWc£> 

MUSE HIGH, MUSE MID, MUSELO 

;l/«rg14ttffifrSo MUS E-r^— £W (MUSE/ 
NTSC^V/^gP) 2 StCA^^n^MU S ES^ 
^ff-SfSS&lCJSUT, MUSE LOW, MUSE M 
I D, MU S E HI GH^CCD|fST% (g^ "h" 
20 ;l/i:a5Cfct% MUS Efl^-com^S^^LT^ 

-So 

CO 0 4 3] 0 3f tCfcV^T. c^ffiflgfcii. MUS 
Ef3-?ffi (MUSE/NTSC3>^8f) 2 5 

*^ttj*«nsMu s e u^;i/«iaffi^tcisi;T. ag 

LfcPWM (Pulse Width Modulation) iST&So 
CO 0 4 4] CCT\ PWM&tt, MUS Efl^OAA 
U^;l/*>Vh;* if ^(Oy"=L — r ^ tfctf A£ < ft 5 <fc 5 

30 CO 0 4 5] EI3lC33^T\ d&<DffiBtl*s AGCl 
JEfS£g|5 2 6**5<DPWM&*>\ L P F 2 7 £ 0 ¥if 
ft?nfc«(DAGC«HET?«5o iT&^lS. AGCBJE 

o 

C 0 0 4 6 ] £ CQif^ MUSE l^/M£ttJ{g*f cD*rT 
MUS E{i^U^;l/7bVh^i>^^PWM^£D^a.— t-w- 

<&£o CWCJSUT. fU»«JS9««S2 20fUt#^ 

*i*p-rSJ:-5tc:SiJ!BisnSfc«>. LTft«HS<£>;1/ 

CO 0 4 7] WT. i3»il>t, ^IHIhIK 100(7) 

CO 0 4 8] gfctrr&£. MU S Et3-? (MU s e 
/NTSC3yM-« 1 1 ^^MMU S Efi^ 

A G C«EE^fg*^n^^i:ftoTV^ 0 
CO 0 4 9] i^TTHi. BIWOfBWSftOfefe, MUSE 
50 r3-^ (MUSE/NTSC3>/^) 1 lA^ffl 
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P 

A^WMUS E L^;M£tfctff^&. ±a?^i:4oD 3 if 

[0 0 5 0] ^i] t 1 tC&l^T. a^cOff^U^;K 
^AA^n^MU S EifMMfiTLtefeSt) 
<Dfc-TS 0 B#5'Jt0— t l<0«HfflT?«, aiS 

USE U^C;l/«|fflfi^fi. MUSE HIGHtf "l w 

D£> "1" U^Jlt&Zo CtUcj&CT. AGCWBEfg 
£SP2 6^£>ffi>b2n£PWMi£ (c^?Sfl5) <Dt\=l 
- -r -r it t> * 0 * * & ffi 4: a § c 
[0 0 5 1] mmt 2fctf*. SBtCa^cOii^U^W 

ffiT-T^c i:tcjcSi;T, BSS»J t 3 icfc^T. MUSE 

H I GH«^& "0" U^l/fcSt), MUSE MID 

[0 0 5 2] cntCiSCT. AGC*EE»*SP2 6fr6 

[0 0 5 3] mm t 3JMB*5^a^(Dfi^U^;l/tffi 
T'TSCfclC/SUT. B$giJ t 4 tCfcl^T. MUSE L 
OWtf "1" U^I/fc&tK S&fclBtgiJt 5tc4oV>T 

T, MUSE MIDtf "0" U^l/fc&D, MUSE 

e>tCA G C«j±^£gP2 e^G^^WPWMS^f 
i-f>rtl:tt±gt5e HfSUt l-t 6<ommic^ 
T\ PWMao^a-T-^JtAWIHlCiijfipLTl/^ C i: 

5o cn^jSCT, A G CSJEtCj: t)$(jp^n^ VC A 

2 2, IF7^3, ^-n.— 1'T>'7m<D J f'fZ/tfmim 

[0054] cn&ig'ffiffioy-r^ii*ptcjsuT. a 

A»§MU S Efl-^Off-^U^WfgTLTt, m^J 

[0 0 5 5] —75", BSSUt 7fr5B$SiJt 8tC*HtT(4. 
ajSOM^U^;l/«#iHtctfApL, t l *r>6BS£iJ t 
6^^rac, MUSE U-^;M*tB<l#t±SfbLT 
<^*. cntC»^LTPWM^^o.-T-^i:bfc*IitC 

[0 0 5 6] bfc^oT, PWM»«r¥if{bLT?#e»n 
£ A G C«ffifcB#SU t 7 -BfgiJ t 8 (DJBIBT\ ¥tmcM 
'>U A G dEEEtci; 9©J?9l£tx£ I FT>'?3, 



(6) ^P*W9-2 5 2 4 4 1 

70 

[0 0 5 7] U;^oT, 0 1 £> £ t/H 2 tc^ Lft£ -5 

L ft H««^*»* C i: njm t*Z>o 
[0 0 5 8] CCT\ A G Cfl!JBE58±a$2 eiCfcttSP 
WM^c05§^7?ffi^bTti. a-K^xTWIC, MUS 

—Jj'vm use u^;n^ttjff ^&st*t\ *ns-r £ P w 

[0 0 5 9] 

KicoMl JaJtO^^ftWfiEfc-rscifc^ NTS 

cff^fecttfMu s Effect oic &mm<Dmn&m 

20 ir&mm iHlSg «"T ^ci: Rlflg i: a « o 

m i ] *rw£«s*wi« i ooo*js^tiis7 

[0 2] 0 1 tC^bftMU S Ef^n — ft I HocfctfAG 
C«JEE52£|hI&1 2 0««*J:DW*ffltc^-r^ , ay*ia 

[03] Hnc^Lft«HIilKO»f^*KW-r**^5 

[ei 4 ] fe&commiBim zoo (omti&*?n'?m&7u y 

30 *BT*65o 

[0 5] nt s cm^\c^kumm<om^7Tct^^ 
[0 6] se*oAGciHigso«ric*^*riPi»Hi?a6So 



1 


A**£ff 


2 




3 


I F7>y 


4 




5 




40 6 




7 


AG C^KIhISS 


8 


I F • AG ClMlSg 


9 


R F - A G CIeISS 
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